
111.-Observations upon Mr. Will iam A.  Rogers’ Paper (‘ On a 
Possible Explanation of the Method employed by Nobert in 
Ruling his Test-Plates.” * By W. WEBB. 
(Taken as read before the ROYAL MIcROScOrIcAL SOCIETY, 1876.) 

MR. ROGERS says: “The problem is naturally divided into two 
parts: ( a )  The mechanical operation of moving the plate to be 
ruled over given and equal spaces ; (b) The operation of producing 
on glass, lines of varying degrees of fineness.” Mr. Rogers then 
gives an elaborate description of his meritorious efforts to supply 
the exigencies of the first division “ ( a )  ”, and modestly gives the 
results as ‘‘ the outgrowth of his own experience.” 

If Mr. Rogers had availed himself of qualified assistance, the 
fact would have been ascertained that his instrument did not 
supply the primary necessity of elimination of friction, and that his 
(‘ plate againat which the precision screw works as a shoulder ” is 
not merely unnecessary, and therefore a surplusage, but is posi- 
tively detrimental in cresting friction in the initial step of‘ the 
work. Mr. Rogers might also have ascertained that this part of 
his instrument ought to consist only of three pieces-viz., the carrier 
for the glass, the screw to project the carrier, and the bed upon 
which the carrier moves, the bed having one end turned up at  
right angles and tapped for the screw. 

Mr. Rogers may forget, or perhaps never have known, that in 
1861 (before the Royal Microscopical Society of England had ob- 
tained its charter of incorporation) bands of lines after the manner 
of Nobert, ruled without a screw, were exhibited to the members. 

He is a bold man who ventures to say by what means Nobert 
produces his wonderful and deservedly admired effects ; not merely 
whether lie produces them with or without the use of a screw, but 
whether with or without a diamond; as to which Mr. Rogers 
says, (( The evidence seems quite clear that they are ruled with a 
diamond having a knife-edge.” 

How Nobert produces his lines is not so much the question as 
the laudable ambition to produce similar lines by some means 
without knowing Nobert’s process, and Mr. Rogers is most cer- 
tainly wrong in his assumption of a knife-edge, the cut from 
which, if not immediately covered with balsam and fixed on a slip, 
will sooner or later by the mere vibration of the earth end in dis- 
ruption, and even if balsamed down, the time may come when the 
balsam itself starts from the glass. Nobert’s are as good after a 
quarter of a century as when first cut, which is an impossibility 
with knife edge ruling unfilled in;  and to fill in with balsam, 
without first blacking in, would be, in consequence of the minute 

* Page 74, ante. 
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difference in the refraction of glass and of balsam, to utterly 
obliterate the work. 

Mr. Rogers may be surprised to be informed that if he work with 
a diamond at all, it must be one which acts precisely as a cabinet- 
maker’s plane acts when smoothing a board, and producing coiled 
glass shavings. The late Mr. Farrants tried, and the writer of 
these lines has tried, in vain to mount the glass spirals. 

Micrometers are sometimes ruled with a knife-edged diamond as 
well as with other cutting diamonds, and with bort, but they are 
then filled in with black, covered with balsam, and fixed down. 

When Mr. Rogers talks about what he designates as the grain 
of the glass (which he suggests may be the effect of the polishing), 
and which he says prevents his ruling both ways, Mr. Rogers may 
reflect upon the fact that English stage-micrometers are all ruled 
both ways. 

A great patron of microscopology, Frank Crisp, Esq., of 
London, has a diamond engraving of the Lord‘s Prayer, in which 

, the letters are smaller than the two hundred and ten millionth part 
I 8  .’ of a square inch, at which size over fifty-nine 1591 Bibles would be 

required to cover an inch ; and Mr. Crisp has also several others, the 
largest of which would fill an inch with a thousand letters. Some 
of these are blacked in and balsamed down, while others are not 
blacked in or balsamed down, and are all produced by ruling straight 
and curved lines, intersecting each other in every direction, and not 
one has a broken or jagged edged line. 

Mr. E. Wheeler, of Tollington Road, London, last year for- 
warded to the present writer a set of bands, after Nobert, to repair 
and remount, so as to obviate the effect of an accident, which lines, 
fourteen years after being rzcled without a screw, and mounted dry, 
were still perfect in their gouge like cut. 

With regard to what Mr. Rogers calls the “ periodicity of errors,” 
and which that gentleman in emphatic italics attributes not to the 
screw itself but to the mounting of the screw, possibly he will con- 
firm the experience of others if he take the head off the screw and 
make arrangements to reunite them in different positions in rela- 
tion to each other, so that zero on the head would be coincident 
with different parts of the periphery of the screw at different times, 
and rule a set of lines with the screw and head in each of the dif- 
ferent relative positions, he would possibly find the periodicity of 
errors would be exactly the same, but the locality would be shifted ; 
this crucial test proving the fault to be in the screw. 

That lines cannot be ruled fine enough upon glass, but can be 
etched by the fumes of hydrofluoric acid, is a statement which is 
somewhat curious, because the fumes etch laterally-i. e., not only 
straight through the glass which has been exposed, but underneath 
the protecting wax on either side of the line-thus widening the 
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line as much on each side as the depth of the etching ; secondly, 
because, independently of the peculiarity of the etching, the lines 
were first of all ruled by the act of clearing away the wax coating 
to expose the glass to the action of the fumes ; and thirdly, because 
the line thus ruled must of necessity be very much finer than it 
becomes when etched. 

The present writer publicly thanks Dr. J. i. Woodward for his 
handsome present, in 1874, of wonderfully clear photographic 
prints of the first seven bands of a Nobert's plate, of a Lord's 
Prayer blackened in and fixed down with balsam, and a Lord's 
Prayer mounted dry and unblacked, in which the letters were less 
tlim the twenty-eight millionth part of an inch. The Quekett 
Microscopical Club also received similar photographs. A comparison 
of the three photographs affords visible proofs of the accuracy of the 
theory that the spurious lines alluded to by Mr. Rogers and by 
many other writers, are due to polarization alone, because, in the 
photograph of the Lord's Prayer, blackened in, and taken with a 
Powell and Lealand's immersion eighth, the surface of the glass 
and the black letters were eqnally and only in focus at  one and the 
same time, thereby producing a clearly defined Lords Prayer with- 
out any '' spzirious lines," because there was no possibility of pro- 
ducing any other than the normal refraction upon the entrance of' 
the rays ; while the photographs of the unblacked Lord's Prayer 
and of Nobert's lines both gave spurious lines, evidently from the 
same cause, but ander different aspects, inasmuch as the Lord's 
Prayer is equally cut throughout) and therefore all in one focal 
plane, while the lines of Nobert vary in depth, the one band from 
another, thus precluding the possibility of each band being in focus 
a t  the same time-e. g., when the seventh band is in focus, being at  
the surface of the glass, the first band, being much deeper cut, is 
out of focus, except at  the very edge of each side of every line, 
giving a broad white line, having on each side of it a broad densely 
black line, the true line being white in consequence of the 4th 
being incapable of penetrating the depth of the cut beyond thc 
mere entrance, and leaving in the focal plane a space of the cut 
wholly without 'substance. The intangible black lines, although 
very palpable to the mind, are easily demonstrated to be due to 
polarization, if a gentleman will use his polariscope with a clean 
plain glass slip upon the stage. when it will be found that at  one 
period of the revolution of the polarizer the glass will transmit 
only rays of light closely resembling the invisible rays at  the end 
of the solar spectrum, except that they are not violet but black, 
and are precisely the same as in the photograph) and produced by 
the same means, only altering the position of the prism and placing 
it (one to every line) by means of the V cut in the body of the 
slip ; each prisnt thus placed polarizing the light by again betiding 
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the rays already bent upon entering the body of the slide, and 
bending them to the right and to the left of a lime. 

Very great pleasure is felt in being able to agree with Mr. 
Rogers ‘( that light is ‘ of too coarse a nature ’ to enable us to see 
particles of matter as small as Ti&mv of an inch, is a conclu- 
sion which can be refuted without the slightest difficulty,” for 
Mr. Crisp’s Lord‘s Prayer, with the letters TTaaha of an inch 
is in itself a handy and indisputable refutation, if the Ym&aam of 
an inch be analyzed, brought down to its smallest fraction of the 
contorted intersected line forming the letter, and then reduced to 
its square root. 


